Structure-based design of an H2A.Z.1 mutant stabilizing a nucleosome in vitro and in vivo.
The nucleosome containing the histone H2A.Z.1 variant is unstable, as compared to the canonical nucleosome in vitro, and the incorporation of H2A.Z.1 into chromatin is less stable than that of the canonical H2A in vivo. In the present study, we designed a human H2A.Z.1(S42R) mutant, in which the Ser42 residue is replaced by Arg. In the crystal structure of the nucleosome containing H2A.Z.1(S42R), the Arg residue inserted at the H2A.Z.1-Ser42 position forms additional hydrogen bonds and electrostatic interactions with the DNA backbone phosphates. The Arg42 residue is located in the L1-loop region of H2A.Z.1, but the backbone geometry of the L1-loop is not affected by the H2A.Z.1(S42R) substitution. The nucleosome containing H2A.Z.1(S42R) exhibited enhanced thermal stability, as compared to that containing wild-type H2A.Z.1 in vitro. Fluorescence recovery after photobleaching experiments revealed that H2A.Z.1(S42R) was more stably incorporated in chromatin than wild-type H2A.Z.1 in living cells. Therefore, the H2A.Z.1(S42R) mutant stabilizes the nucleosome in vitro and in vivo, and may be useful as a tool to study the functional significance of the unstable nature of the H2A.Z.1 nucleosome.